The health-based targets of 1 in 10,000 for infection and 10 À6 disability adjusted life years (DALYs) per person per year are increasingly being considered, or have already been adopted, to define microbial safety targets for water. The aim of this paper is to convey information about how these two targets compare by converting each of the target values to a common metric. The metric chosen for viral (rotavirus and norovirus) and protozoan (Cryptosporidium) reference pathogens is the estimated maximum number of annual drinking water-associated cases of acute diarrhoeal disease tolerated.
INTRODUCTION
Currently, Australia is considering adoption of a microbial health-based target for its drinking water supplies. The target being considered is 10 À6 disability adjusted life years (DALYs) per person per year, the same target as defined in the World Health Organization guidelines for drinking water quality (WHO GDWQ) (WHO ) and already adopted in Australian guidelines for water recycling (AGWR) (NRMMC/EPHC/AHMC ). To date, only
Canada has adopted this target to set drinking water treatment goals (Health Canada ). The alternative microbial health-based target, which underpins the USEPA drinking water standards, is 1 infection per 10,000 people per year (Macler & Regli ) and is the basis of drinking water regulation in the Netherlands (Anonymous , ) and New Zealand (Ministry of Health ).
As a consequence of the proposed extension of using the By 'loading' all of the tolerable drinking water-associated cases per water supply onto a single event, such as might occur as a consequence of a short duration drinking water contamination event (whether resulting from source water contamination and inadequate water treatment or from distribution system contamination) we can explore whether non-compliance with either of these targets would be detected by the health surveillance system as a waterborne disease outbreak in this most extreme hypothetical situation. Achievement of the selected health-based target depends not only on the design capability of the drinking water treatment system, but on ensuring the reliability of the day-to-day performance of the system. Thus, water safety plans, operational controls and process monitoring assume a crucial role in ensuring that the required levels of overall system performance are consistently achieved.
In addition, it is essential to maintain and manage the water distribution system effectively to prevent recontamination of treated water.
The role of health-based targets in drinking water regulation is to limit the number of cases of drinking waterassociated illness to predetermined acceptable levels.
While it is important to prevent peak contamination events to avert waterborne outbreaks, it is also important to ensure that water treatment and distribution system protection is continuously effective to limit the number of sporadic cases during baseline (normal) conditions (i.e., endemic disease). This is because per annum, endemic disease may represent a greater proportion of drinking waterassociated disease than outbreaks and, accordingly, a higher db. In countries such as Australia with a low level of endemic diarrhoeal disease, even specially designed high-quality epidemiological trials have limited ability to detect drinking water-associated cases of diarrhoea (Sinclair et al. in press) . Routine disease surveillance systems are even less sensitive and, at best, will only detect a proportion of drinking water-associated outbreaks. Figure 1 gives the estimated maximum tolerable number of diarrhoeal cases per year associated with drinking water consumption for the whole of Australia to meet each of the two targets. Table 1 shows the small percentage of the total that they represent. When disease transmission through a single source such as drinking water occurs at levels similar to or below the background level of disease transmission from all sources, the limits of health surveillance to detect drinking water-associated cases have been reached. If it is assumed that a water treatment failure could lead to the maximum tolerable number of cases per annum occurring at one time, the number of cases representing non-compliance with the health target for a population of 1,000 is extremely small (e.g., two cases of waterborne norovirus would constitute non-compliance with the 10 À6 DALY target). When this is considered against the 'background' rate of illness for this pathogen (which can be calculated as 98 cases per year or an average of two cases per week if spread evenly over the year in a population of 1,000) it is evident that such an event is unlikely to be recognised either by local health professionals or by the much less sensitive routine surveillance systems for infectious disease.
HEALTH TARGETS EXPRESSED AS A PROPORTION OF PATHOGEN-SPECIFIC GASTROENTERITIS CASES

COMPLIANCE WITH HEALTH-BASED TARGETS AT AN INDIVIDUAL WATER SUPPLY LEVEL
Even in a population of 1,000,000, and again making the assumption that all cases occur simultaneously, 2,000 cases of norovirus gastroenteritis (representing non-compliance with the 10 À6 DALY target) might not be recognised 
